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Sir: 

I, Yasuyuki KAWAHARA, do hereby declare that: 

1 . I am a Japanese citizen, residing at 203, 6, 16, Nishiura, Gokasho, Uji-shi, Kyoto 61 1 - 
0011 Japan. 

2. I graduated from Department of Chemical Faculty of Engineering, Gifu University, in 
March 31 , 1 990 also graduated from the graduate school of Gifu University and received a 
Doctor's degree in Material Engineering Division in March 31 , 1996. 

3. I began my employment with New Japan Chemical Company Limited, the assignee 
of the above-identified application in April 1 1992. Since January 10, 1995, 1 have been 
engaged in the research and development of lubricating oils. 

4. I am one of the named inventors of the above-identified application, and am familiar 
with the subject matter of said application as well as the disclosures in the cited references. 

5. The experiments given below were carried out under my general direction and 
supervision. 



- l - 



Experiment HI 



(1 ) The procedure of Production Example 1 was repeated with the exception of using 1 77.0 
g (1 .5 mol) of 2-methyM ,5-pentanediol (manufactured by New Japan Chemical Co., 
Ltd.) instead of 3-methyM ,5-pentanediol, giving 488.8 g of 2-methyM ,5-pentanediol 
di(n-octanoate). 

The total acid number of the thus obtained ester was 0.01 (mgKOH/g), and an FT-IR 
analysis showed that absorption due to carboxyl groups had disappeared and ester 
absorption was observed, and, therefore, it was confirmed that the resulting ester was a 
diester. 

(2) The procedure of Production Example 1 was repeated with the exception of using 1 77.0 
g (1 .5 mol) of 2-methyM ,5-pentanediol (manufactured by New Japan Chemical Co., 
Ltd.) instead of 3-methyM ,5-pentanediol, and using 488.2 g (3.09 mol) of n-nonanoic 
acid (manufacture by Wako Pure Chemical Industries, Ltd., reagent " pelargonic acid" ) 
instead of n-octanoic acid, giving 525.6 g of 2-methyM ,5-pentanedbl di(n-nonanoate). 

The total acid number of the thus obtained ester was 0.01 (mgKOH/g), and an FT-IR 
analysis showed that absorption due to carboxyl groups had disappeared and ester 
absorption was observed, and, therefore, it was confirmed that the resulting ester was a 
diester. 

(3) The procedure of Production Example 1 was repeated with the exception of using 1 56.0 
g (1 .5 mol) of 2-methyM ,4-butanediol (manufactured by Sigma-Aldiich Japan K.K., 
reagent) instead of 3-methyM ,5-pentanediol, giving 470.0 g of 2-methyM ,4-butanediol 
di(n-octanoate). 



The total acid number of the thus obtained ester was 0.01 (mgKOH/g), and an FT-IR 
analysis showed that absorption due to carboxyl groups had disappeared and ester 
absorption was observed, and, therefore, rt was confirmed that the resulting ester was a 
diester. 

(4) The procedure of Production Example 1 was repeated with the exception of using 1 56.0 
g (1 .5 mol) of 2-methyM ,4-butanediol (manufactured by Sigma-AkJrich Japan K.K., 
reagent) instead of 3-methyM ,5-pentanediol, and using 488.2 g (3.09 mol) of n- 
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nonanoic acid (manufactured by Wako Pure Chemical Industries, Ltd., reagent 

" pelargonic acid") instead of noctanoic acid, giving 506.9 g of 2-methyM ,4-butanediol 

di(n-nonanoate). 

The total acid number of the thus obtained ester was 0.01 (mgKOH/g), and an FT-IR 
analysis showed that absorption due to carboxyl groups had disappeared and ester 
absorption was observed, and, therefore, it was confirmed that the resulting ester was a 
diester. 



(5) The diesters obtained in (1 ) to (4) were used to prepare Lubricating Oils 8 to 1 1 with the 
proportions (parts by weight) shown in Table III. 

More specifically, Lubricating Oil 8 has the same composition as that of Example 4 with 
the exception of using the diester of 2-methvM ,5-pentanediol with n-octanoic acid 
obtained in (1) instead of the diester (diesters of 3-methvM ,5-pentanediol with n- 
octanoic acid) of Example 4. 

Lubricating Oil 9 has the same composition as that of Example 4 with the exception of 
using the diester of 2-methyM ,4-butanediol with n-nonanoic acid obtained in (2) instead 
of the diester (diesters of 3-methvM ,5-pentanediol with n-octanoic acid) of Example 4. 

Lubricating Oil 1 0 has the same composition as that of Example 4 with the exception of 
using the diester of 2-methvM ,4-butanediol with n-octanoic acid obtained in (3) instead 
of the diester (diesters of 3-methvM ,5-pentanediol with n-octanoic acid) of Example 4. 

Lubricating Oil 1 1 has the same composition as that of Example 4 with the exception of 
using the diester of 2-methyM ,4-butanediol with n-nonaic acid obtained in (4) instead of 
the diester (diesters of 3-methvM ,5-pentanediol with n-octanoic acid) of Example 4. 

(6) The obtained lubricating oils were tested for kinematic viscosity, total acid number, friction 
coefficient wear scar diameter (mm), metal compatibility, and heat resistance 
(evaporation amount) in the same manner as described on page 42, line 9 to page 43, 
line 23 of the specification as filed. Table III shows the results. For ease of comparison, 
Table I of the Declaration filed on January 2, 2008 (hereinafter, referred to as Declaration 
1) is included. 
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Consideration 



(a) As shown in Table 1 of Declaration 1 , when the lubricating oils of Examples 
2 to 4 are compared with Lubricating Oils 2 to 4 (containing diesters that are 
identical in diol-based structure, but different in terminal ester structure from 
those of the lubricating oils of Examples 2 to 4, and other components being 
the same), the lubricating oils of Examples 2 to 4 have heat resistance 
(evaporation amounts) ranging from 5.3 to 5.8%, and are superior to 
Lubricating Oils 2 to 4 that have heat resistance ranging from 37.6 to 38.3%. 
In view of the above, the lubricating oils of Examples 2 to 4 are significantly 
superior in heat resistance (Table I). 



(b) On the other hand, Lubricating Oils 8 to 1 1 obtained in the current 

experiment according to the instant invention have a different diol-based 
structure (other components being the same as those of Example 4) from 
that of the lubricating oils of Examples 2 to 4; however, Lubricating Oils 8 to 
1 1 have excellent heat resistance (evaporation amounts) ranging from 2.1 to 
5.5%, and are comparable in other properties, when compared with the 
lubricating oils of Examples 2 to 4 (Table III). This reveals that instant 
Lubricating Oils 8 to 1 1 are comparable or superior to the lubricating oils of 
Examples 2 to 4 (Table I) in heat resistance and other properties. 



6. I, the undersigned, declare that all statements made herein of my own 
knowledge are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of 
the application or any patent issuing thereon. 

Date: 

By 

Yasuyuki KAWAHARA 



- 6 - 



